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AngiographyAbstract We compare the coronary CTA versus catheter angiography in the assessment of coro-
nary atherosclerosis.
The study included 51 patients who were referred for coronary catheter angiography after coronary
CTA. The following patients were excluded: patients with irregular heart rates, patients with previ-
ous coronary bypass grafts and those with coronary stents. Patients with a resting heart rate above
75 bpm and a medical contraindication for beta blockers administration are excluded. History of
contrast allergy, renal impairment and severe chest conditions are exclusion criteria. The coronary
angiographic CT studies were performed using a Somatom Deﬁnition ‘‘dual source’’ 64 CT scanner
(Siemens, medical scientiﬁc Germany). The catheter coronary angiographic studies were performed
via femoral arterial puncture. The standard 15-segment model of the coronary tree was employed.
Segments were classiﬁed as being normal, atherosclerotic (with no signiﬁcant stenosis), stenotic
(>50% luminal narrowing), occlusive or non evaluable. The results of CT angiography are
compared with the gold standard catheter angiography.
Results: Overall sensitivity, speciﬁcity, PPV and NPV were 93%, 92%, 92% and 93%, respectively
with an overall diagnostic accuracy of 93%. The sensitivity is 84% to detect stenoses 60–70% in,
85% sensitivity with 70–80% stenoses, 96% with 80–90% stenoses and 96% with stenoses more
than 90%.
 2012 Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier B.V.
Open access under CC BY-NC-ND license.1. Introduction
The aim of this study is to compare the diagnostic accuracy of
multi slice coronary computed tomographic angiography with
the gold standard coronary catheter angiography in the assess-
ment of coronary atherosclerotic disease.
Coronary artery disease is one of the treatable causes of
mortality and morbidity, both in developed as well as develop-
ing countries. A noninvasive method that would allow the
evaluation of coronary stenosis with a comparable accuracy
to catheter based angiography would have enormous clinical
value. Non invasive imaging of the coronary arteries is faced
with great difﬁculties. Most obviously, coronary vessels have
small dimensions, which require high spatial resolution. Also,
they are subjected to rapid motion because of cardiac contrac-
tion. Sufﬁcient temporal resolution is thus necessary to avoid
artifacts (1).
Recently, state-of-the-art multi-slice CT machines with
higher and developing spatial and temporal resolution allow
a noninvasive approach to accurately delineate coronary
artery anatomic structures (2).
Several newer generation CT scanners are now available.
With increasingly more detector rows and higher gantry speeds,
allowing for better visualization of the coronary arteries.Table 1 Prevalence of different cardiovascular risk factors.2. Materials and methods
The study was performed over a period of nine months, from
May 2010 to March 2011.Risk factor Prevalence (%)
Diabetes 29.4
Hypertension 55
Smoking 35
Dyslipidaemia 35
Family history 352.1. Patients
The study included 51 patients who performed dual source 64-
slice coronary angiography followed by trans-arterial catheter
coronary angiography.‘‘Signed informed consent was obtained from each patient
participating in the study. The local ethical committee has ap-
proved the study’’.
The studied population included 10 females and 41 males.
The mean age was 57 ± 11 years. The prevalence of risk fac-
tors of cardiovascular diseases among the study population
is presented in Table 1.
The body mass index (BMI) of the study population ranged
between 19.5 and 41.8 kg/m2 with a mean of 29.4 ± 4.3 kg/m2.
Twenty-one patients (41%) had a BMI of 30 kg/m2 or more.
The patients with BMI of 25 kg/m2 or more represent 86%
(44 patients) of the whole study population.
The heart rate of the patients during the scan ranged be-
tween 55 and 74 bpm with a mean of 54 ± 7 bpm. Thirty-
one patients (60%) had a heart rate of 60 bpm or less, whereas
only three patients (6%) had a heart rate of 70 bpm or more.
Forty-three patients (84%) had a heart rate of less than
65 bpm during the scan.
2.1.1. Exclusion criteria
The following patients were excluded from the study:
1. Patients with arrhythmias.
2. Patients with previous coronary grafts or coronary stents.
3. Patients with a medical contraindication for beta blockers
administration and resting heart rate above 75 bpm.
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5. Patients with severe chest conditions impeding adequate
breath hold or who cannot lie ﬂat.2.1.2. Patient preparation
The patients were instructed to remain fasting for about 4 h
before doing the scan.
Restriction of coffee and tea drinks for 24 h is advised be-
fore the study, to avoid their effects on the patients’ heart rate.
2.1.2.1. Heart rate control. Patients with heart rate above
75 bpm received 100 mg of atenolol (Ateno Tab 100 mg EIPI-
CO) orally, 25–60 min prior the procedure.
Additional bolus of intravenous propranolol 1–2 mg (Ind-
eral Amp. 1 mg. Kahira/ICI) was given to patients who
showed an increased heart rate on the CT couch.
Oral benzodiazepine 1.5 mg i.e. bromazepam (Calmepam
1.5 mg. tab. Gsk) was also supplied 15–30 min before the scan
(patients were instructed not to drive back after the study).
2.2. CT scan protocol
After controlling the heart rate, the patient was transferred to
the scanning room where he was laid on the CT couch.
The scans were performed using a Somatom Deﬁnition
‘‘dual source’’ 64 CT scanner (Siemens AG, Medical Solutions,
Erlangen Germany). The full procedure was explained to the
patient.
ECG electrodes were placed to connect the patient to a con-
tinuous ECG monitoring.
An IV access was secured (an 18 G cannula).
The IV line was then connected to the dual head injector.
Breathing exercise was done to make sure the patient can
hold his breath adequately and the effect of breath hold on
the heart rate is observed.
The scan procedure starts, while the patient is lying supine
and the feet are ﬁrst.
2.2.1. The scanning consisted of the following steps
 A topogram of the chest was done, in antero-posterior and
lateral orientations.
 The attempted scan volume is planned on the topogram to
start from just below the carina till the lower border of the
cardiac silhouette in a cranio-caudal direction.
 Prospective sequential scans with ECG gating were done to
evaluate the coronary calciﬁcation. The sequential scans
were acquired at the diastolic intervals of the patient’s
ECG while the patient was holding a deep inspiration.
 If coronary calciﬁcation was present, the total coronary cal-
cium score was calculated on a second workstation. The
total coronary calciﬁcation was assessed using Agatston
Score. The total coronary calcium score and the distribu-
tion of the coronary calciﬁcation were assessed. If the cor-
onary calciﬁcation was seen to be dense (>400
Hounsﬁeld units (H.U.) and more affecting the proximal
coronary segments, the scan was cancelled. But, in some
patients where the coronary calcium scores were considered
remarkably high (>1000 according to Agatston score); the
distal distribution of calciﬁcation was favorable to carry on
the scan. Another scan volume was again planned on the chest topo-
gram (like the one done for the calcium scoring).
 Then an axial cut was done at the base of the heart (typi-
cally at the carina). On this cut a region of interest (ROI)
was placed in the lumen of the aortic root.
 Sub lingual iso sorbid di-nitrate (Isomack 1.25 mg. October
Pharma/Mack) spray is administered.
 Then 70–90 ml of contrast is then injected through the IV
line using the dual head injector, followed by a 50 ml of sal-
ine chaser. The injection rate was set at 5 ml/s for both the
contrast and the saline. The contrast used was a non ionic
iso-osmolar iodine containing contrast (Scanlux, 370). The
volume of the contrast was determined based on the calcu-
lated scan time, e.g. for a 12 s scan 70 ml of contrast was
administered (12 s · 5 ml/s + 10 ml).
 Twelve seconds after starting the contrast injection serial
axial scans were taken at the base of the heart, where the
(HU) were calculated at the ROI. The scans were taken
every one second (bolus-tracking technique).
 When the attenuation reaches 120 HU in the region of
interest, the cardiac scan was started automatically.
 The contrast enhanced cardiac scans were performed in
helical retrospectively ECG gated technique. The collimated
slice thickness was 0.5 mm, with 64 slices per gantry rota-
tion (64 · 0.5). The scan pitch was 0.2. The gantry rotation
speed was 400 ms. The scan was also acquired during a sin-
gle deep breath hold. The tube voltage was set at 120 kV
and the tube current was set at a range of 400–480 mA s,
where higher doses were given to obese patients.
 ECG gated reconstructions were done in the diastolic phase
(75% of the R–R interval). If there were any motion arti-
facts, other phases of reconstruction were selected including
a systolic phase (40%).
 The datasets were reconstructed at a slice thickness of
0.6 mm with 0.3 mm increments.
 The datasets were then displayed and analyzed using several
modes of presentation; axial images, multi-planar reforma-
tion (MPR), oblique MPR, curved MPR, maximum inten-
sity projection (MIP) as well as volume rendering technique
(VRT).
2.3. Invasive coronary angiography
It was performed trans right femoral artery approach. The
images were evaluated by an observer blinded to the MSCT
results.
2.4. Image analysis
Scans of coronary CTA and catheter angiography were ana-
lyzed by two observers unaware of the clinical data. If there
was a disagreement related to the severity of stenosis of a cer-
tain coronary segment, a third opinion was taken to reach a ﬁ-
nal agreement.
The standard 15-segment American Heart Association
(AHA) model of the coronary tree was employed (3).
Each segment lesion is described as follows:
 The location: proximal, middle or distal portions of the
vessel according to the topography of the lesion.
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concentric.
 The degree of obstruction:
1. Non-signiﬁcant stenoses (less than 50% of the vessel
lumen, including mild and moderate degrees of
obstruction).
2. Borderline stenoses (50–70%).
3. Signiﬁcant stenoses (more than 70%, including critical
sub occlusive and occlusive lesions.
 The components of the lesion:
1. Thrombotic lesions.
2. Non-calciﬁed, mixed, or ‘‘soft’’ lesions.
3. Calciﬁed lesions: ﬁbrocalciﬁed and calciﬁed. The calcium
component of the lesion can be focal, diffuse, eccentric
or concentric.2.5. Statistical analysis
The sensitivity, speciﬁcity, positive predictive value, negative
predictive value, and diagnostic accuracy of coronary CTA
are calculated compared with the gold standard catheter
angiography.
They are also calculated for the proximal and non prox-
imal segments compared in obese and non obese patients, in
different stenotic degrees and in high and low calcium score
patients.
3. Results
3.1. Coronary stenosis evaluation
A total of 765 coronary segments were evaluated by both
techniques.
Among the 765 segments 62 segments were anatomically ab-
sent. A total of 703 segments were evaluated. The non evaluable
segments by CTA constituted a total of 46 segments (6.6%).
The most common cause for a segment to be non-evaluable
was the motion artifacts which constituted 3.1% of all segments
(22 segments). Table 2 summaries the results of the examined
segments and Fig. 1 demonstrates the effect of excessive calciﬁ-
cation in proper coronary evaluation.
3.2. Per vessel assessment
When assessing the accuracy of MSCT for every coronary
vessel; RCA, LAD, and LCX, the sensitivity, speciﬁcity, po-
sitive predictive value, and negative predictive value wereTable 2 Frequencies of different ﬁndings among the evalu-
ated coronary segments by CTA.
Segment Frequency Percent
No signiﬁcant stenosis 521 74.1
Signiﬁcant stenosis 136 19.3
Motion artifact 22 3.1
Calciﬁcation 12 1.7
Others 12 1.7
Total 703 100respectively as follow: 93%, 90%, 93% and 90% for the
RCA, 92%, 77%, 92% and 77% for the LAD, 92%, 87%,
89% and 95% for the LCX. The diagnostic accuracy for each
vessel was as follows; 92% for the RCA, 88% for the LAD
and 90% for the LCX. However when the accuracy was cal-
culated for all vessels without discretion the overall sensitiv-
ity, speciﬁcity, PPV and NPV were 93%, 92%, 92% and
93%, respectively with an overall diagnostic accuracy of
93% (Fig. 2).
The assessment of the left main coronary artery in this
study was considered perfect. The CT could detect successfully
the three signiﬁcant left main diseases found in the study pop-
ulation and could exclude the presence of left main signiﬁcant
stenosis among the rest of the patients i.e. 100% diagnostic
accuracy.
3.3. Accuracy according to stenosis severity
Different grades of stenosis severity were found in the study
population upon invasive coronary angiography (Fig. 3).
The sensitivity of the CT to detect the presence of signiﬁ-
cant stenosis in a segment varied according to the degree of
stenosis severity. The sensitivity is higher in high grades of ste-
nosis than in less severe stenosis.
3.4. Proximal versus non proximal segments
The coronary tree was divided into two groups of segments;
those representing the proximal coronary tree i.e. left main
coronary artery, proximal LAD, proximal circumﬂex and prox-
imal RCA, other segments were labeled as non proximal seg-
ments (Figs. 4 and 5).
When comparing the diagnostic accuracy of the MSCT in
evaluating proximal versus distal coronary segments; we found
that the sensitivity, speciﬁcity, PPV and NPV were signiﬁcantly
higher in proximal segments than in non proximal segments
(Table 3).3.5. Effect of scanning conditions and patients’ characteristics on
diagnostic accuracy
Twenty-ﬁve studies (49%) were considered fully evaluable
without any non evaluable segments. Eleven studies (21.5%)
had only one non evaluable segment per study.
3.5.1. Scanning heart rate
When the diagnostic accuracy was assessed, in the small
group of patients (eight patients, 16%) who had a scanning
heart rate of more than 65 bpm, the sensitivity, speciﬁcity,
positive and negative predictive values were 92%, 76%,
36% and 98%, respectively. While the other larger group of
patients, who had a scanning heart rate of 65 or less (43
patients, 84%) the sensitivity, speciﬁcity, positive and negative
predictive values were as follows: 93%, 91%, 71% and 98%,
respectively.
3.5.2. Body mass index (BMI)
As regards the BMI, the group of patients who had a body mass
index of 30 kg/m2 or more (21 patients, 41%) had a sensitivity,
Fig. 1 Coronary stenotic lesion was missed by multi-slice CT using curvedMPR (A and B), and 3D VRT (C), and is demonstrated at the
ostium of LAD (arrow) in catheter angiography (D). The reason is extensive coronary wall calciﬁcation. The Circumﬂex artery (Cx) and
the diagonal branch (D) are patent. The great cardiac vein (GCV) is visualized.
Fig. 2 Curved MPR (A) and VRT (B) images along the centerline of the LAD demonstrates a high-grade stenosis (arrow) caused by a
non-calciﬁed plaque. Invasive catheter CA (C) conﬁrms the ﬁndings from CT (arrow).
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90%, 64% and 99%, respectively with a total diagnostic accu-
racy of 91%. Whereas the group of patients with a BMI of less
than 30 kg/m2 (30 patients, 59%) had sensitivity, speciﬁcity,
positive and negative predictive values of 90%, 87%, 64%
and 97%, respectively with a total diagnostic accuracy of 88%.3.5.3. Total coronary calciﬁcation
The total coronary calcium score, according toAgatston scoring
system, ranged from zero to 2022, with a mean of 317 ± 439
units.
Thirty-four patients (66.6%) from the studied population
had a total coronary calcium score of less than 400 according
Fig. 4 There is a 3 cm-long occlusion of the proximal LAD caused by a mainly non-calciﬁed plaque, as seen with MSCT (arrows).
Curved MPR (A) along the vessel path and VRT (B). Conventional coronary angiography (C) conﬁrms the presence of the occlusion but
fails to exactly determine the length of the occlusion (arrow).
Fig. 5 Signiﬁcant stenosis of the sizable obtuse marginal branch (OM) of the LCX artery as showed by curved MPR (A) and conﬁrmed
by invasive coronary angiography (B). MPR further shows proximal non stenotic calciﬁed plaques.
Fig. 3 VRT (A) showing signiﬁcant stenosis (arrow) in the ﬁrst diagonal branch of LAD; (D1). Curved MPR (B) showing insigniﬁcant
calciﬁed plaques (asterisks) at the left main (LM) and the signiﬁcant stenosis in the D1 (arrow). Corresponding coronary angiogram (C)
conﬁrms the signiﬁcant D1 stenosis.
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Table 3 Compares between the diagnostic accuracy of MSCT
in evaluating proximal versus non proximal coronary segments.
Proximal segments
(n= 201) (%)
Non proximal segments
(n= 502) (%)
Sensitivity 84 74
Speciﬁcity 96 86
PPV 84 64
NPV 97 91
Table 4 Difference in diagnostic accuracy between patients
with high and low total coronary calcium score.
High calcium score
(n= 17, 33.3%)
Low calcium score
(n= 34, 66.6%)
Sensitivity 92% 93%
Speciﬁcity 81% 92%
PPV 60% 70%
NPV 97% 98%
CT angiography using dual source 64-MSCT versus catheter angiography in assessment 153to Agatston Score. The remaining 17 patients (33.3%) had a
total coronary calcium score of 400 or more according to
Agatston score (Fig. 6).
The former group (low total coronary calcium score)
showed high levels of sensitivity, speciﬁcity, positive and
negative predictive values compared with the latter group (high
total coronary calcium score) values (Table 4).
4. Discussion
The current study was conducted to evaluate the diagnostic
accuracy of a non invasive modality; dual source 64-multislice
coronary angiography versus the gold standard invasive coro-
nary angiography in evaluating the coronary anatomy and
disease.
4.1. Diagnostic accuracy of multi-slice CT coronary
angiography
This study showed that the dual source 64-multislice CT has a
very high sensitivity and speciﬁcity for detecting signiﬁcant
coronary stenoses (92% and 96%, respectively), with a very
good overall positive predictive value of 87% and a negative
predictive value of 98%. These ﬁndings were revealed on seg-
ment bases analysis, by comparing the CT ﬁndings of each cor-
onary segment with the invasive coronary angiography
ﬁndings. These ﬁndings are consistent with several previously
published reports (4,5) who investigated the diagnostic accu-
racy of 64-multislice CT coronary angiography. The character-
istic ﬁnding in almost all studies was the very high negative
predictive value of the test which reached up to 99% in some
studies (5). It is worth mentioning that these results were
reached by including only evaluable coronary segments in
the statistical analysis. Few studies addressed the effect ofFig. 6 Coronary aneurysms in the LAD secondary to signiﬁcant a
atherosclerotic lesions. Conventional angiography (B) demonstrates tonon evaluable coronary segments on the diagnostic accuracy
of MSCT coronary angiography. The MSCT coronary angiog-
raphy is basically a test that is intended to rule out the presence
of coronary artery disease. The failure to exclude the presence
of signiﬁcant coronary stenosis in a coronary segment would
represent a positive ﬁnding. So, if these non evaluable
segments are to be included in the statistical evaluation of
the test accuracy, which is more close to the real world situa-
tion, they would be included as positive ﬁndings. This, of
course, would increase the number of false positive segments
and would affect the diagnostic accuracy of the test, mainly
affecting speciﬁcity and positive predictive value. When includ-
ing the non evaluable segments in the analysis of the current
study, it was found that the sensitivity, speciﬁcity, positive pre-
dictive value and negative predictive value were 93%, 92%,
72% and 98%, respectively. By looking at these ﬁgures, it is
found that there is mild decrease in overall speciﬁcity, 92% in-
stead of 93%, with signiﬁcant decrease in positive predictive
value, 72% instead of 87%. This ﬁnding is consistent with
other studies (6,7), but only few studies included these non
evaluable segments in their analyses. This explains the rather
big range of differences in the positive predictive values in dif-
ferent studies. Generally, a higher number of non evaluable
segments due to any cause would seriously affect the positive
predictive value of the test. However, with the inclusion of only
evaluable segments, as most studies did, the diagnostic accu-
racy of the test would be signiﬁcantly higher.
However the ﬁnding of interest is the persistently high NPV
which was not inﬂuenced by including the non evaluable seg-
ment in the analysis. This is of great value as this ensures the
value of the MSCT as a rule out modality. This concept is con-
sistent with the ﬁndings addressed by Hamon et al. (7) who
performed a meta-analysis including 27 studies and reported
the negative effect of these non evaluable segments on the spec-
iﬁcity and PPV of the test. Of course, this would necessitate antherosclerosis. MPR (A) along the long axis reveals the complex
rtuous atherosclerotic vessel and aneurysm.
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the least possible.
In this study, the number of non evaluable segments was 46
segments (6.6% of all segments). The number of non evaluable
segments in the published data is highly variable ranging from
1.4% to 12% of all interrogated coronary segments (5). This
great variation can be attributed to the difference in the scan-
ning parameters in different studies. Not all studies reached
adequate control of the heart rates during the scan.
Most of the non evaluable segments (22 segments, 3.1%)
were due to motion artifacts, which are most commonly due
to cardiac motion. Calciﬁcation was the second common cause
for a segment to be non evaluable (12 segments, 1.7%), this
would be due to heavy circumferential calciﬁcation which
would mask the coronary lumen preventing its adequate visu-
alization. Other causes for non evaluable segments would be
small vessel size, inadequate opaciﬁcation or respiratory mo-
tion artifacts which altogether constituted 12 segments (1.7%).4.2. Scanning heart rate and diagnostic accuracy
In the present study, the scanning heart rate had a signiﬁcant
inﬂuence on the study quality and hence the diagnostic accu-
racy of the test. The small group of patients with a relatively
higher heart rate (>65 bpm) had a signiﬁcantly lower PPV
as compared with the group of patients with lower heart rates
(665 bpm); 36% versus 71%, and a speciﬁcity of 76% versus
91%. This was mainly due to the higher incidence of non
evaluable segments secondary to motion artifacts observed in
the patients with higher heart rates. Every effort should be
done to lower down the heart rate of the patients during the
scan to minimize the motion artifacts and improve the diag-
nostic accuracy of the test. This is consistent with numerous
previous studies and meta-analyses that illustrate the effect
of the heart rate on the CT coronary angiography and the va-
lue of controlling the heart rate prior to the scan to improve
the quality and the diagnostic accuracy of the test (5,7,8). It
is to be noted that the negative predictive value of the CT in
the higher heart rate group of patients was still very high
reaching 98% which is also consistent with previous studies.4.3. Total coronary calcium score
In this study, the total amount of coronary calciﬁcation as
evaluated by Agatston score was calculated and accordingly
the patients were divided into two groups of patients; those
with low total coronary calciﬁcation (<400 Agatston units)
and those with high total coronary calciﬁcation (P400 Agat-
ston units). There was evident reduction of both speciﬁcity
and positive predictive value for the group of patients with
high total coronary calciﬁcation, 92% and 70% versus 81%
and 60%, respectively. The group with high total coronary cal-
ciﬁcation had a higher incidence of non evaluable segments
secondary to heavy calciﬁcation which explains the lower spec-
iﬁcity and NPV in this group. This can be explained by the fact
that the CT tends to bloom the coronary calciﬁcation, i.e. the
calcium spots in the coronary arterial wall would appear much
bigger than its true size. This would encroach on the coronary
lumen, and since the CT attenuation of calcium is close to that
of the contrast in the arterial lumen, this would impair the ade-quate visualization of the lumen and hence this segment would
be non evaluable. This ﬁnding is consistent with those of other
studies (8) which found that the CT accuracy was preserved
with low to moderate calciﬁcation but was affected with high
degrees of calciﬁcation (>400 Agatston units).
Again, the negative predictive value of the CT was appre-
ciably high among both groups 98% and 97%.
4.4. Body mass index (BMI)
The mean body mass index of the study population was
29.4 ± 4.3 kg/m2. Thirty patients (59%) were considered non
obese with a BMI <30 kg/m2, while the remaining 21 patients
(41%) represented the obese group. When comparing the diag-
nostic accuracy among both groups it was found that both
groups had the same PPV of 64% and a comparable speciﬁcity
of 87% versus 90%, respectively. This neutral effect of obesity
on the diagnostic accuracy of the CT in the study population is
rather unexpected as the obesity is a known factor that nega-
tively affects the CT quality. The CT images of obese patients
are characterized by showing more noise and hence less clear
images and expectedly less diagnostic accuracy. This has been
proved previously (8). However, in the current study, there was
no negative effect of obesity on the diagnostic accuracy of the
CT. This can be explained by the fact that while the calculated
BMI is inﬂuenced by the whole body obesity, the cardiac CT is
affected mainly by the obesity of the chest wall which cannot
be reﬂected accurately by the total BMI. Also, in the current
study the differences in the mean BMI among both obese
and non obese groups were not statistically signiﬁcant denot-
ing a more uniform distribution of BMI index among the study
population as compared with other studies reporting the neg-
ative effect of obesity on test accuracy (80.
Again the high negative predictive value of the CT was pre-
served in both groups.
4.5. Per vessel assessment
By looking at the diagnostic accuracy per vessel, the sensitiv-
ity, speciﬁcity, PPV and NPV were 92%, 77%, 92% and
77% for the LAD, 92%, 87%, 89% and 91% for the LCX
and 93%, 90%, 93% and 90%, respectively.
It is obvious that the high diagnostic accuracy is still main-
tained for each vessel by itself, except for the LAD where the
speciﬁcity and negative predictive value were obviously lower
(both 77%). This can be explained statistically by the fact that
in this study, most of the patients had signiﬁcant LAD disease
(38 patients, 75%). This of course would affect the mathemat-
ical calculation of the speciﬁcity and negative predictive value
as the nominator in each involves the total number of true neg-
ative results, which in the case of the LAD was lower than with
the other vessels. However, when the diagnostic accuracy of
the MSCT coronary angiography per vessel was done without
vessel discretion high values were found, 93%, 92%, 92% and
93% for sensitivity, speciﬁcity, PPV and NPV, respectively.
Again these results are consistent with previous studies show-
ing a fairly high diagnostic accuracy of MSCT coronary angi-
ography on vessel assessment basis (4,5).
Of note, in the current study, the left main assessment was
considered perfect with 100% diagnostic accuracy. Of course,
this can be explained by the very small number of positive ﬁnd-
CT angiography using dual source 64-MSCT versus catheter angiography in assessment 155ings in the left main in this study (only three patients had se-
vere left main stenosis). May be a higher number of patients
are needed to evaluate the true accuracy of the MSCT in this
perspective. No previous study addressed speciﬁcally the diag-
nostic accuracy of the MSCT in evaluating the left main coro-
nary artery. However, there are reasons to believe why the
diagnosis of the left main disease with the MSCT is nearly per-
fect. The left main is the largest coronary artery, running an
almost horizontal course (so it can be evaluated easily with
the transaxial images in most of the cases) and it shows a very
minimal motion as compared with other coronary vessels. For
all these reasons, the left main is the most favorable vessel for
assessment with MSCT coronary angiography.
4.6. Proximal versus non proximal segments
As regards comparing the accuracy of the MSCT in evaluating
proximal versus distal coronary segments, it was found, in the
present study, that the sensitivity, speciﬁcity, PPV and NPV
were 84%, 96%, 84% and 97%, respectively for proximal seg-
ments, versus 74%, 86%, 64% and 91%, respectively for distal
coronary segments. It is evident that the CT sensitivity as well
as its positive predictive value is less in evaluating the distal seg-
ments of the coronary arteries as compared with the proximal
segments.
This can be easily explained by the fact that proximal
segments are larger in size when compared with distal segments.
Also the percentage of non evaluable proximal segments
(2.5%) is obviously less than the distal segments (9%). The spa-
tial resolution of current CT scanners is still a limiting factor.
The CT cannot evaluate accurately vessels less than 1.5 mm
in diameter and hence the non evaluable segments are more
frequently the distal ones.
This is supported by the work of Sheth et al., who found a
higher diagnostic accuracy of the MSCT coronary angiogra-
phy in evaluating the proximal coronary segments. This was
considered an additional beneﬁt of the MSCT coronary angi-
ography, as proximal segment stenosis is a more powerful
predictor of long term adverse outcomes (9).
4.7. Stenosis severity and the diagnostic accuracy
In this study, it was found that for more than 80% stenosis
severity (as assessed by invasive angiography), sensitivity of
the MSCT coronary angiography was higher when com-
pared to stenoses 50–80% in severity (96% versus 85%).
This is concordant with the ﬁndings revealed by other
studies (10–12).
5. Conclusion
It is concluded from this study that dual source 64-MSCT cor-
onary angiography is a very helpful test in diagnosing patients
with coronary artery disease. This can put this test among the
non invasive modalities used to evaluate coronary artery dis-
ease patients.
The high negative predictive value (98%) can be utilized to
rule out coronary artery disease in the clinical scenarios before
sending the patients to invasive coronary angiography. This of
course would minimize the burden and optimize the hospitalperformance and minimize the unnecessary risk in a substan-
tial number of patients who would have been otherwise sent
to invasive coronary angiography.
Controlled heart rate during the scan is a prerequisite to
increase the efﬁciency of the test to achieve a near optimum
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